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Abstract 
Practicum is a learning experience in which students interact with the material or with secondary data sources 
to observe and understand the natural world. At this time practicum activities carried out in the laboratory using 
laboratory tools. The simulation program is an application program designed to simulate an event in accordance  
with the actual incident, using a simulation program practicum activity can be done outside of the laboratory in  
order to save space and cost, the most important thing is that students can perform repetitive activities again. 
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1. Introduction 
At this time, the Implementation of practicum is performed in the laboratory using laboratory tools 
called the practicum module. practicum done after the students follow the theory lessons related to the 
practicum is implemented. Because the practicum is done in the laboratory and within a certain time,  
often the students do not have enough time to understand the theory being practiced, therefore another 
media that can simulate the practicum module is required so that the students have enough time to 
understand the theory in the preceding. 
To simulate the required practicum module simulation program, the simulation program is created 
using a specially designed application program to be able to simulate the same event with the occurrence 
when doing practicum using the practicum module. 
Many application programs that can be used to create simulation programs such as Visual Basic 6.0, 
this application program chosen because GUI-based and easy to use. Digital engineering subjects are one 
of the subjects in electronics majors. This course deals with digital gates and registers. 
 
2. Theory 
2.1 Practicum Module 
 
Practicum is a learning experience in which students interact with the material or with secondary data 
sources to observe and understand the natural world (Lunetta et al in Score, 2008: 5). The practicum 
method is a way of presenting a lesson using experiments. In the implementation of this method students 
perform activities that include variable control, observation, involving comparison or control, and the use 
of practicum tools. In the process of teaching and learning with this practicum method students are given 
the opportunity to experience themselves or do yourself. 
Practicum is a structured and scheduled activity that provides an opportunity for students to gain 
real experience in order to improve understanding of aparticular theory or skill relating to the knowledge 
or a subject. Practicum is an activity to understand the theories that have been studied, for the Practicum 
can run well required module that will guide students in doing Practicum. For digital engineering subjects 
there are several modules practiced among others: 
 
 
 
 
 
 
 
 
 
 
APTIKOM J. CSIT Vol. 2, No. 2, 2017 : 94 – 99 
■ 95 APTIKOM J. CSIT ISSN: 2528-2417 
APTIKOM J. CSIT Vol. 2, No. 2, 2017 : 94 – 99 
 
 
2.1.1 PIPO (Parallel In Parallel Out) 
Parallel in Parallel Out (PIPO) block diagram can be seen as figure 1, PIPO made using D flip- 
flop component, PA, PB, PC and PD are inputs of flip-flop while QA, QB, QC and QD are 
outputs of flip- flop. D flip-flop works based on the value given to CLK, if the value of CLK 
equal to 1 then the data that exists in the output of Q will be equal to the data enter D 
Figure 1. PIPO Diagram Block 
 
2.1.2 SIPO (Serial In Parallel Out) 
Same with PIPO, SIPO is also made using the D flip-flop component only the first D flip-flop 
output is enter the second flip-flop so on and so on. Figure 2 is a SIPO block diagram. 
Figure 2. is a SIPO block diagram 
 
2.1.3 PISO (Parallel In Serial Out) 
Figure 3 is a block diagram of PISO, in general the drawing block  of this diagram is the same  
as SIPO block diagram only on the input part added AND gate. 
 
Figure 3. is a block diagram of PISO 
 
2.1.4 SISO (Serial In Serial Out) 
SISO diagram block is similar to SIPO block diagram only output is taken from the last d flip- 
flop output. Figure 4 is a block diagram of SISO. 
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Figure 4. is a block diagram of SISO 
 
2.2 The Application of Program 
To be able to create a simulation program used Visual Basic 6.0 application program. Visual 
Basic is the development of the BASIC computer language (Beginner's All-purpose Symbolic 
Instruction Code). The BASIC language was invented by Professor John Kemeny and Thomas 
Eugene Kurtz from Dartmouth College in the mid-1960s. The language of this program is structured 
similar to English commonly used by programmers to write simple computer programs that serve as 
learning for the basic concept of computer programming. 
The widespread popularity and usage of BASIC with different types of computers contributed to 
the development and improvement of the language itself, and finally the GUI-based Visual Basic 
(Graphic User Interface) simultaneously with Microsoft Windows. Visual Basic programming is so 
easy for beginners and seasoned programmers because it saves programming time with the  
availability of ready-to-use components. At this time is available Visual Basic 2010 nevertheless 
Visual Basic 6.0 remains a popular version because it is easy in making the program and not spend  
the memory. 
 
Figure 5. Integrated Development Environment (IDE) VB6 
3. Trials 
The test is done to see the output of the simulation program and compare the result with the standard 
Practicum module 
3.1 PIPO Simulation 
Figure 6 is a simulation program that will simulate the PIPO Practicum (Parallel In Parallel Out). 
PIPO simulation is done by: 
 Click the numbers found in the parallel input section, the numbers indicate bit bits in binary 
numbers. The red color indicates the value 1 while the black color indicates the value of 0. In 
Figure 5 the parallel input value is equal to 10010101 
 
Figure 6. PIPO Simulation View 
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 Press CLK button 
 In the outgoing parallel will display the output value of the PIPO program 
 
3.2 PISO Simulation 
Figure 7 is a simulation program that will simulate the PISO Practicum (Parallel In Serial Out). PISO 
simulation is done by: 
 Click the number found on the parallel input. The red color indicates the bit value 1 while the 
black color indicates the bit value 0 
 Click the clock, this clock is the same as giving the pulse in the Practicum module, the red color 
on the clock shows the value 1 while the red color indicates the color 0 
 The output value is seen in the output serial 
 
Figure 7. PISO simulation program 
3.3 SIPO Simulation 
Figure 8 is a simulation program that will simulate SIPO Practicum (Serial In Parallel Out). This 
SIPO simulation is done by: 
 click on serial input where red indicates value 1 while black indicates value 0 
 click clock 
 Internal output shows a shift in input value 
After 8 times the clock serial value will be displayed on the parallel output 
 
Figure 8. SIPO simulation program 
3.4 Simulation of SISO 
Figure 9 is a simulation program that will simulate SISO practicum (Serial In Serial Out). This SISO 
simulation is done by: 
 click on serial input where red indicates value 1 while black indicates value 0 
 click clock 
 Internal output shows a shift in input value 
 After 8 times the clock serial value will be displayed on serial output 
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Figure 9. SISO simulation of program 
 
3.5 7 Segments 
Figure 10a and Figure 10b are simulation programs that will simulate the 7 Segments practicum. 
Simulation 7 segments consists of 2 types: 
a. Simulation of pin function 
 In Figure 10a select the pin code to activate.
 Press the Check button
 In the display will be displayed the same value with the value that is on the pin.
 
FIgure 10a. Simulation of pin function 
 
b. Simulation of BCD decoder 
 In Figure 10b select the BCD number code.
 Press the Check button
 On display will be displayed the same value with converted value of BCDnumber.
 
Figure 10b. Simulation of BCD decoder 
 
4. Conclusion and Suggestions 
4.1 Conclusion 
The simulation program was developed to provide understanding to the students about 
the concept of working of digital components especially the register components. By 
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understanding the digital components students can develop the application using these 
components. 
After testing the application program got very good results where the results obtained 
from the simulation program is similar to the results obtained using the practicum module. 
4.2 Suggestion 
This application program still uses black box to describe the digital component. For better results 
black box can be replaced with a schematic diagram of the digital component. 
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